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Antioxidant system response to different forms and ratios of nitrogen in

leaves and roots of Phyllostachys violascens

YE Lisha, CHEN Shuanglin
(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract: Nitrogen (N), a necessary plant nutrient for plant growth can be applied as nitrate nitrogen (NO;™-
N) or ammonium nitrogen (NH4*-N) but may have different effects on nutrient absorption and physiological
metabolism of the plant. To determine a proper N fertilizer for Phyllostachys violascens cultivation, an experi-
ment supplying N fertilizer with five different ratios of NO;-N and NH,~N (1:0,2:1,1:1,1:2,and 0: 1)
was conducted. Contents of malondialdehvde (MDA ), soluble protein, and antioxidant enzyme activities were
determined. Results showed that for the same treatment ratios of NO;-N and NH,"-N, MDA content, soluble
protein, and antioxidant enzyme activities were higher in leaves than in roots. As the concentration of NH,"-N
increased, the MDA content in leaves and roots first decreased and then increased with the lowest MDA having
a ratio of 1 : 1. Antioxidant enzyme activities first increased and then generally decreased having higher levels
with mixotrophism. Superoxide dismutase (SOD) and catalase (CAT) activities in leaves were highest with the
1 : 2 ratio; whereas SOD activity in roots was highest with the 1 : 1 ratio, and CAT and peroxidase (POD) ac-

tivities were highest with the 1 : 2 ratio. Soluble protein content also increased first and then decreased with
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the highest for leaves in a 1 : 2 ratio and for roots in a 1 : 1 ratio. With mixed nutrition, MDA content was
lower, but soluble protein content and antioxidant enzyme activities remained at much higher levels. Thus, with
a mixture of NO;™-N and NH,*-N at a 1 : 1 ratio, the degree of oxidative damage to leaves and roots of Phyl-
lostachys violascens was least, and antioxidant enzyme activities were stronger, thereby boosting growth and
biomass accumulation. [Ch, 2 fig. 1 tab. 20 ref.]
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Table 1 The SOD, CAT, and POD activities in leave and roots of Phyllostachys violascens with different ratios of NOs-N to NH,-N
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